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Validation Services

Porvair Filtration Group

Porvair Filtration Group is an international leader in the
development and supply of materials and products for
applications in filtration and separation.
Porvair manufactures in the UK, USA and China
and has an extensive network of sales offices and
distribution channels throughout the world. Our
expertise is wide and varied, with products used in
markets such as:
•
•
•
•
•
•
•
•
•

OEM
Aerospace and Defence
Food and Beverage
Gasification
Microelectronics
Nuclear
Pharmaceutical
Printing
Process.

Our ongoing success is based on a dedication to
technical excellence and exceptional customer
service. Our future will continue to be built on our
investment in research and development, and to
provide innovative new products that exceed the
expectations of our customers in solving the challenges
they face.

2

Validation Services

Porvair Filtration Group’s polymeric and disposable
cartridge filters meet international standards for safe
application into pharmaceutical processes.
In addition, many pharmaceutical processes also
require specific validation in order to guarantee the
sterile filtration of a final product.
Porvair ensures that all validation studies are performed
taking into account the critical parameters and worstcase conditions of these processes.
Our studies adhere to the standards and guidelines
established by regulatory authorities (Food and
Drug Administration (FDA) and EU) and the
recommendations of the Parenteral Drug Association’s
Technical Report No 26 ‘Sterilizing Filtration of Liquids’.
Our validation experience encompasses a broad
range of injectable products and their manufacturing
processes, these include:
• antibiotics
• vitamins
• aggressive-solvent and oil-based formulations
• high viscosities and pressure differentials
• exposure time of up to 80 hours.

Validation requirements
Depending on the process requirements the following
validation options are available:
• filter compatibility assessment
• bacterial challenge testing
• extractables analysis
• adsorption studies
• product wetted integrity test studies.
During validation, our philosophy is to mimic the
process as closely as feasible:
•	We employ pleated filters, recognising that flat
membrane-based testing will not replicate the
pleated product under flow conditions (e.g.
pleat movement and degradation at peaks and
troughs).
•	Exposure to the product with the maximum
contact time and temperature of the process
to ensure the integrity of the membrane is not
compromised.
• Chemical compatibility of O-rings.
•	Analysis of extractables in worst-case process
conditions (maximum circulation time,
temperature, pH) at an independent laboratory.
•	Conditioning of filters under worst-case process
conditions before bacterial challenge testing.
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Validation Processes

Filter compatibility assessment
Filter compatibility assessment is the first phase of a
validation study. This test evaluates the integrity of the
filter media and seals after exposure to the product
under the worst-case process conditions.
The membrane filters are tested for bubble point,
tensile strength and porometry before and after
exposure to the product.
The bubble point is correlated to the integrity of
membrane since it can detect any large pores caused
by the degradation of the membrane, following
contact with the product.
Tensile strength can be indicative of whether the
product adversely affects the physical properties of
the membrane, by a significant decrease in strength
or ductility. The O-ring’s incompatibility is indicated
by a change in its colour, deformation and weight.
Porometry measures the pore size distribution and can
give an indication of any potential compatibility issues.
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Bacterial challenge testing

Extractables analysis

Bacterial challenge testing is performed at an
independent, FDA approved laboratory. The objective
of bacterial retention is to demonstrate the ability
of a filter to produce sterile product in a specific
pharmaceutical process.

Extractables are physical or chemical compounds that
can be released by the filter and seals within a specific
system, under extreme conditions (e.g. aggressive
solvents, temperature, long filtration runs).

At least three filters cartridges, from different batches,
are required to be preconditioned with the product
under actual processing conditions including: flow rate,
pressure, temperature and time.
One of these filters has an integrity test result close to
the specification of a filter as a worst case scenario.
The challenge organism Brevundimonas diminuta, is
grown in accordance with the ASTM standard F838,
in order to reach a small size and produce mono
dispersed cells.
A positive control filter cartridge, with a 0.45μm pore
rating, is run in parallel with the test filters in order to
ensure the organism’s viability and size, and that there
is no aggregation of cells.

Typically, the extractable study cannot be performed
in the actual product since it would interfere with
the analytical method. Therefore a surrogate (model
solvent) with similar fluid properties should be used.
The extraction study is designed to replicate a worstcase scenario of the actual process conditions, with
respect to key factors such as temperature, time and
pH.
The non-volatile residue (NVR) analysis is performed in
accordance with USP <661> in order to quantify the
amount of extractables released by the filter system. If
there are sufficient extractables, following NVR analysis,
these are analysed by FTIR spectroscopy.

The bactericidal properties of the product need to be
assessed; the viability is verified by direct inoculation
into the product and should mimic the actual process
time and temperature.
Where the product is found to be toxic to the
challenge bacteria, a non-bactericidal surrogate is
selected. The test is performed with a concentration
> 1 x 107 colony forming units (CFU)/cm2 of filter area,
with an acceptance criterion of zero colonies in the
filtrate.

Set-up for bacterial challenge testing

Set-up for extractables analysis
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Validation Processes

Adsorption studies
The level of adsorption by the filter should be minimised
to ensure that after filtration, the product contains all of
the ingredients within specification.
Filter media can bind preservatives used within the
manufacture of solutions for ophthalmic applications
(e.g. benzalkonium chloride), and this can lead to an
unpredictable shelf-life.
The surface characteristics of the membrane and the
process conditions (flow rate, contact time and batch
size) have a significant impact on preservative binding.
Porvair has developed an in-house capability, to test
the level of adsorption of these preservatives with
different filter membranes (under the specific process
conditions).
The test results ensure the selection of the correct filter
media to guarantee the lowest level of binding, for a
specific product, in order to enable an adequate shelflife and minimise product loss.

Product-wetted integrity testing studies
Integrity testing of sterilizing grade filters pre- and postuse is essential to guarantee the sterility of a product.
In some cases, it is more convenient to use the product
instead of the reference liquid (usually water or IPA
water) as a wetting fluid for integrity testing.
The product-wetted integrity studies are performed by
comparing the integrity test results using the product as
the wetting agent and the reference wetting fluid on
the same filters.
The product-wetted parameters can be determined
as: minimum bubble point, test pressure and maximum
allowable diffusive flow. The study is performed using at
least three filter samples from different batch numbers.
The integrity test parameters are influenced by the
surface tension and temperature of the product.
Please note: The protocol and test methodology need to be
discussed and approved with the test laboratory. A final validation
document is provided to the customer, incorporating both Porvair
Filtration Group’s findings and the independent test laboratory’s
reports.
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Quality

Quality is at the forefront of everything we do. It
extends beyond product quality to cover all areas of
our business to enable us to provide the best possible
level of customer satisfaction.
Our policy is to provide quality products and services
that consistently satisfy the commitments made to
our customers by complying with their requirements,
working together as a team and by achieving
continual improvement in our skills, systems, processes
and performance.
We have a dedicated team of quality professionals
with many years experience in definition,
implementation and maintenance of quality
management systems meeting multiple industry
requirements. This extends across the workforce
through a strong quality culture and a philosophy of
‘getting it right first time’ driven from the top of the
organisation.
Our quality management systems are regularly audited
internally by customers and regulatory bodies.
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Porvair Filtration Group Ltd.
Queensway
Stem Lane, New Milton,
Hampshire, BH25 5NN, UK
Tel: +44 (0)1425 612010
Email: info@porvairfiltration.com

Porvair Filtration Group Inc.
301 Business Lane
Ashland, Virginia 23005, USA
Tel: +1 804 550 1600
Email: infoUS@porvairfiltration.com
Porvair Filtration India PVT. Ltd.
401, 4th floor, Plot No C-3, Centrum IT Park,
Wagle Estate, Near Mulund Checknaka,
S.G. Barve Road, Thane West, Maharashtra,
400604
Tel: +91 22 2081 1148
Email: infoIN@porvairfiltration.com
www.porvairfiltration.com

Porvair, Sinterflo and Vyon are registered trademarks of Porvair plc.
AutoCAD is a registered trademark of Autodesk Inc.
© Copyright 2019. Porvair Filtration Group Ltd. All rights reserved.
Whilst every effort has been made to ensure the accuracy of this document, due to
continuous product development, the data contained is subject to constant revision and
Porvair Filtration Group Ltd. reserves the right to change, alter or modify its contents.
PFG747 / March 2018 / Rev2: Aug 2021

